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15/5/1 (item 1 from file: 8) 

DIALOG (R) File 8:Ei Compendex(R) 

(c) 2006 Elsevier Eng. info. inc. All rts. reserv. 

11025960 E.I. No: EIP06219888580 

Title: Development of autonomous design technique for axial fans using 
numerical optimization 
Author: Iwase, Taku; Suqimura, Kazuyuki ; Tanno, Taro 

Corporate source: Mechanical Engineering Research Laboratory Hi tachi , 
Ltd., Hitachinaka, Ibaraki 312-0034, Japan 

Conference Title: 2005 ASME Fluids Engineering Division Summer Meeting, 
FEDSM2005 

Conference Location: Houston, TX, united States conference Date: 
20050619-20050623 
Sponsor: ASME Fluids Engineering Division 
E.I. Conference No.: 67273 

Source: Proceedings of 2005 ASME Fluids Engineering Division Summer 
Meeting, FEDSM2005 Proceedings of 2005 ASME Fluids Engineering Division 
Summer Meeting, FEDSM2005 v 2005 2005. 

Publication Year: 2005 

Language: English 

Document Type: ca; (conference Article) Treatment: t; (Theoretical) 
Journal Announcement: 0606wl 

Abstract: we designed an axial fan for servers using computational fluid 
dynamics (CFD) and numerical optimization. The performance of the fan, 
namely static pressure rise and efficiency, was calculated using 
commercial CFD software based on an incompressible Reynolds-averaged 
Navier-stokes (rans) solver. An automatic program developed in-house was 
used to generate the grids for CFD calculation. Numerical optimization - 
using a simulated annealing algorithm . (SA) -was used for determining the 
optimized shape of the fan. After optimizing the fan, initial and 
optimized fan designs were made for experiments using rapid prototyping, 
and their performances, based on such things as efficiency and noise 
level, were measured. Results demonstrated that the optimized fan design 
achieved higher efficiency than the initial design. Multi optimization was 
also developed for maximizing the fan efficiency and minimizing the 
casing height . An additional finding was that there was a trade-off 
between the fan efficiency and casing height . copyright copy 2005 by 
ASME. 4 Refs. 

Descriptors: *Axial flow; Fans; optimization; Computer simulation; 
Computational fluid dynamics; Computer software; Rapid prototyping; 
Automatic programming 

Identifiers: Static pressure rise; optimized fan designs; Trade-off; 
Noise level 

Classification Codes: 

631.1 (Fluid Flow, General); 618.3 (Blowers & Fans); 921.5 
(Optimization Techniques) ; 723.5 (computer Applications) ; 931.1 
(Mechanics); 723.1 (Computer programming) 

631 (Fluid Flow); 618 (Compressors & Pumps); 921 (Applied Mathematics) 
; 723 (Computer Software, Data Handling & Applications) ; 931 (Applied 
Physics Generally) 

63 (FLUID FLOW; HYDRAULICS, PNEUMATICS & VACUUM); 61 (MECHANICAL 
ENGINEERING, PLANT & POWER); 92 (ENGINEERING MATHEMATICS); 72 (COMPUTERS 
& DATA PROCESSING) ; 93 (ENGINEERING PHYSICS) 



15/5/2 (Item 2 from file: 8) 
dialog(r) Fi 1 e 8 : Ei compendex(R) 
(c) 2006 Elsevier Eng. info. inc. All rts. reserv. 

09442043 E.I. No: EIP03287539284 

Title: Low noise cooling fan integration in an induction machine 
application 
Author: Hyrynen, Johannes; Karjalainen, Ari 

Corporate Source: VTT industrial systems, 33101 Tampere, Finland 

source: Acta Acustica (Stuttgart) v 89 n SUPP. May/June 2003. p S32-S33 

Publication Year: 2003 

CODEN: AAACFD ISSN: 1610-1928 

Language: English 

Document Type: ja; (Journal Article) Treatment: G; (General Review) 
Journal Announcement: 0307W3 

Abstract: Many machinery applications require cooling. Cooling is 



provided normally by fans, which sometimes generate excessive noise even 
compared to the machine, itself. By adequate design it is possible to 
reduce the noise generated by the fan in its application. The design 
process consists of the selection of the fan impeller and design of 
the casing including the surrounding structures of the fan . A number 
of various impeller types were experimentally tested in order to find the 
best solution for an induction machine cooling application without using 
additional noise control means. The study included axial fans of several 
diameter and blade angle combinations, two different axial fan designs 
and radial fans. All the fans were selected to suit the same cooling 
requirements. The effects of some surrounding structure alternatives were 
also reviewed. For each fan design both the performance and sound power 
were measured. The results are presented as performance and specific sound 
power curves, which give a wider perspective of the fan operation. The 
results are also reviewed as 1/3-octave band frequency spectra. This study 
shows that the selection of the fan and design of the arrangement play a 
significant role considering the sound power generated. 

Descriptors: *Fans; Acoustic noise; Asynchronous machinery; cooling 
systems; Machine design; Rotors; Frequencies; Equipment testing; 
Turbomachine blades 

Identifiers: Low noise cooling fan; Fan impeller ; Noise control mean; 
Blade angle combination 

Classification Codes: 

618.3 (Blowers & Fans); 751.4 (Acoustic Noise); 705.1 (Electric 
Machinery, General); 641.2 (Heat Transfer) ; 601.1 (Mechanical Devices); 
601.2 (Machine Components) 

618 (compressors & Pumps); 751 (Acoustics, Noise & Sound); 705 
(Electric Generators & Motors); 641 (Heat & Mass Transfer; Thermodynamics) 
; 601 (Mechanical Design) 

61 (MECHANICAL ENGINEERING, PLANT & POWER); 75 (SOUND & ACOUSTICAL 
TECHNOLOGY); 70 (ELECTRICAL ENGINEERING, GENERAL); 64 (HEAT & 
THERMODYNAMICS); 60 (MECHANICAL ENGINEERING, GENERAL) 



15/5/3 (item 3 from file: 8) 
DIALOG (R) Fi 1 e 8:Ei Compendex(R) 
(c) 2006 Elsevier Eng. info. inc. All rts. reserv. 

09258209 E.I. No: EIP03017304131 
Title: Selecting the right preheater fan and drive 
Author: Turnell, victor J. 

Conference Title: IEEE-IAS/PCA 2002cement Industry Technical conference: 
Conference Record 

Conference Location: Jacksonville, FL, united States Conference Date: 
20020505-20020509 
Sponsor: IEEE 

E.I. conference no.: 60569 

Source: IEEE cement industry Technical conference (Paper) 2002. p 95-106 
(IEEE cat n 02ch37282) 
Publication Year: 2002 
CODEN: ICIPDM ISSN: 0731-4906 
Language: English 

Document Type: CA; (Conference Article) Treatment: G; (General Review) 
Journal Announcement: 0301W1 

Abstract: The preheater fan is a key piece of equipment in any cement 
plant, in many cases , this fan limits clinker production by limiting 
the gas flow through the preheater. it consumes about 10 percent of the 
total power used at the plant. Large gas flows, high gas temperatures and 
static pressure, and the potential for material abrasion and buildup on 
the impeller makes the design of a fan for this application complex. 
Selecting the optimum fan and drive requires careful consideration of each 
application and of all design options available. Preheater fans proposed by 
vendors in recent projects vary significantly. For example, some vendor's 
proposed single width t single inlet type fans , while others proposed 
double width , double inlet type fans . Some vendors proposed radial 
blade fans while others proposed backward curved or airfoil fans. The 
degree of wear protection also differed significantly. This paper 
discusses various topics that are important when selecting a fan and drive 
for this application. Topics discussed are: the process requirements and 
conditions, the options available for fans and drives, the advantages and 
disadvantages of fans and drives available, and the impacts of each fan 
and drive on capital and operating costs. 3 Refs. 



Descriptors: *Cement plants; Preheating; wear of materials; Abrasion; 
Electric potential 
identifiers: Preheater fans 
Classification Codes: 

412.1 (Cement); 642.1 (Process Heating); 931.2 (Physical Properties of 
Gases, Liquids & Solids); 604.1 (Metal Cutting); 701.1 (Electricity, 
Basic Concepts & Phenomena) 

412 (concrete); 642 (industrial Furnaces & Process Heating); 931 
Applied Physics Generally); 604 (Metal Cutting & Machining); 701 
Electricity & Magnetism) 

41 (CONSTRUCTION MATERIALS); 64 (HEAT & THERMODYNAMICS); 93 
(ENGINEERING PHYSICS); 60 (MECHANICAL ENGINEERING, GENERAL); 70 
(ELECTRICAL ENGINEERING, GENERAL) 



15/5/4 (Item 4 from file: 8) 
DIALOG (R) Fi 1 e 8:Ei Compendex(R) 
(c) 2006 Elsevier Eng. info. inc. All rts. reserv. 

09257969 E.I. No: EIP03017303858 
Title: Multizone modeling approaches to contaminant-based design 

Author: Musser, Amy; Persily, Andrew K. 

Corporate Source: university of Nebraska-Lincoln, Lincoln, ne, united 
States 

Conference Title: ashrae Transactions 2002 

Conference Location: Honolulu, HI, united States conference Date: 
20020622-20020626 

E.I. conference No.: 60567 

Source: ASHRAE Transactions v 108 PART 2 2002. p 803-810 

Publication Year: 2002 

CODEN: ASHTAG ISSN: 0001-2505 

Language: English 

Document Type: CA; (Conference Article) Treatment: T; (Theoretical) 
Journal Announcement: 0301W1 

Abstract: indoor air quality is currently addressed in the design process 
primarily through prescriptive building codes based on specified flow 
rates. However, a contaminant-based design approach opens the door to 
design innovation, offering opportunities for improved indoor air quality, 
energy conservation, and reduced environmental impact. This paper 
discusses current design approaches and some possibilities for the future 
of contaminant-based design. Techniques and modeling approaches that could 
be used today are demonstrated using examples from a case study building. 
A multizone network airflow model is used to simulate airflow rates, 
pressure relationships, and contaminant transport. These simulations are 
utilized to specify minimum ventilation rates to control 
non-occupant- related contaminants for a system with carbon dioxide demand 
control, contaminant buildup during an overnight shutdown is also studied, 
and strategies for a pre-occupancy purge are developed. The model is also 
used to size an exhaust fan to negatively pressurize an enclosure 
housing a biological process. The design is then re-evaluated based on 
experimental measurements of envelope airtightness and contaminant 
emissions that were conducted in the building. The case study identifies 
the critical, or "design," conditions that must be addressed, discusses 
strategies that could be used to meet them with contaminant-based design, 
and considers the role that available measurements can take. 15 Refs. 

Descriptors: *Air quality; Building codes; Impurities; Energy 
conservation; Environmental impact; Ventilation; Office buildings; Heat 
pump systems 

Identifiers: Contaminant-based designs 

Classification codes: 

451.2 (Air Pollution Control); 902.2 (Codes & standards); 902.3 (Legal 
Aspects); 525.2 (Energy Conservation); 454.2 (Environmental impact & 
protection); 643.5 (ventilation); 402.2 (Public Buildings); 616.1 (Heat 
Exchange Equipment & components) 

451 (Air Pollution); 402 (Buildings & Towers); 902 (Engineering 
Graphics; Engineering Standards; Patents); 525 (Energy Management) ; 454 
(Environmental Engineering); 643 (Space Heating & Air Conditioning); 616 
(Heat Exchangers) 

45 (POLLUTION, SANITARY ENGINEERING & WASTES); 40 (CIVIL ENGINEERING, 
GENERAL); 90 (ENGINEERING, GENERAL); 52 (FUEL TECHNOLOGY) ; 64 (HEAT & 
THERMODYNAMICS); 61 (MECHANICAL ENGINEERING, PLANT & POWER) 



15/5/5 (Item 5 from file: 8) 
DIALOG (R) Fi 1 e 8:Ei Compendex(R) 
(c) 2006 Elsevier Eng. info. inc. All rts. reserv. 

06439148 E.I. Monthly No: EI9206074669 
Title: Effect of tip clearance on the performance of an axial flow fan. 
Author: venter, s. J.; Kroeger, D. G. 

Corporate source: univ of Stellenbosch, stellenbosch, s Afr 

Source: Energy Conversion and Management v 33 n 2 Feb 1992 p 89-97 

Publication Year: 1992 

CODEN: ECMADL ISSN: 0196-8904 

Language: English 

Document Type: da; (Journal Article) Treatment: X; (Experimental) 
Journal Announcement: 9206 

Abstract: The effect of a change in clearance between the blade tip and 
the fan casing on the overal 1 performance of an axial flow fan is 
investigated. A new approach, which accounts for the installation effect of 
a fan in its normal operating range, is employed, in the proposed method, 
changes in fan static pressure, volumetric flow rate and fan static 
efficiency are all evaluated, whereas normally the effect of tip clearance 
is presented only on fan static pressure and fan static efficiency for 
constant volumetric flow rates. The proposed method of evaluation is 
illustrated by applying it to experimental data generated in a 
standardized fan test facility. The hub to casing ratio of the fan 
investigated is 1:6.7. The test code used is BS 848: 1980: Type A, which is 
valid for a free inlet, free outlet installation. It is concluded that the 
tip clearance effects are dependent on the type of fan rotor, the size 
of the rotor, as well as the type of installation in which the fan is used. 
(Author abstract) 11 Refs. 

Descriptors: *FANS--*Performance; heat exchangers; flow OF FLUIDS-- 
Measurements 

identifiers: volumetric flow rate; axial flow fan; tip clearance 
Classification Codes: 

618 (Compressors & Pumps); 616 (Heat Exchangers); 631 (Fluid Flow & 
Hydrodynamics) 

61 (PLANT & POWER ENGINEERING) ; 63 (FLUID DYNAMICS & VACUUM TECHNOLOGY) 



15/5/6 (Item 6 from file: 8) 
dialog (r) Fi 1 e 8 : Ei compendex(R) 
(c) 2006 Elsevier Eng. Info. inc. All rts. reserv. 

05636889 E.I. Monthly No: EI8809083802 

Title: FLOW CHARACTERISTICS AND PREDICTION OF THE SOUND PRESSURE LEVEL 
FOR A LOW PRESSURE DIAGONAL FLOW FAN (DIFFERENCE CAUSED BY THE TIP 
CLEARANCE) . 

Author: Kodama, Yoshio; Fukano, Tohru 
publication Year: 1988 
CODEN : NKGBDD ISSN: 0387-5016 
Language: Japanese 

Document Type: JA; (Journal Article) Treatment: X; (Experimental) 
Journal Announcement: 8809 

Abstract: The effect of the tip clearance between the blade tip and the 
fan casing on the noise generated by a diagonal flow fan is examined 
over a wide range of the flow rate of a fan and discussed in relation to 
the characteristics of flow measured at a cross section beyhind the fan 
rotor, wake width , which controls the fan noise level, increases with 
decreasing the flow rate of the fan, which results in the increase in the 
noise level. The increase in the tip clearance causes the increase in the 
wake width especially in the tip region of a fan blade. A method to 
estimate the wake width by the known quantity of the deviation angle of the 
flow is proposed and verified experimentally to be useful, which enable us 
to estimate the noise level even in the low fan flow rate region. (Author 
abstract) In Japanese. 7 refs. 

Descriptors: *FANS--*Noise; noise, ACOUSTic--Measurements ; turbomachinery 
--Noise 

Identifiers: TURBULENT NOISE; FAN NOISE; DIAGONAL FLOW FAN ; TIP 
CLEARANCE; WAKE WIDTH 

Classification codes: 

618 (Compressors & Pumps); 751 (Acoustics) 

61 (PLANT & POWER ENGINEERING) ; 75 (ACOUSTICAL TECHNOLOGY) 



15/5/7 (Item 7 from file: 8) 
dialog(r) Fi 1 e 8 : Ei Compendex(R) 
(c) 2006 Elsevier Eng. info. inc. All rts. reserv. 

04865573 E.I. Monthly No: EIM8504-021993 

Title: EFFECT OF VARIABLE INLET GUIDE VANES ON OPERATING CHARACTERISTICS 
OF A TILT NACELLE INLET/POWERED FAN MODEL. 

Author: Potonides, H. c.; Mebes, M. J. 

corporate source: Grumman Aerospace Corp, Bethpage, NY, USA 
Conference Title: aiaa/sae/asme 20th Joint Propulsion Conference, 
conference Location: Cincinnati, OH, USA Conference Date: 19840611 
Sponsor: AIAA, New York, NY, USA; SAE, warrendale, PA, USA; ASME, New 
York, NY, USA 

E.I. conference No.: 05159 

Source: aiaa Paper Publ by aiaa, New York, NY, USA aiaa-84-1398, lip 

Publication Year: 1984 

CODEN: AAPRAQ ISSN: 0146-3705 

Language: English 

Document Type: pa; (Conference Paper) 
journal Announcement: 8504 

Abstract: wind tunnel tests have been conducted to determine the effects 
of a variable inlet Guide vane (vigv) assembly on the operating 
characteristics of a v/STOL inlet and on the performance of a 20-in. fan 
engine. The results indicate that vigvs are effective thrust modulators 
over a wide range of freestream velocities, nacelle angles -of-attack and 
fan speeds. The thrust modulation ranges, including the choking, the fan 
stall and the inlet separation boundaries, are presented. The installation 
of the vigv assembly and diffuser modification with its compromised inlet 
area distribution caused significant losses of inlet angle-of -attack 
capability and produced increased levels of fan blade stress (in some 
cases at engine orders previously absent of all flight conditions of low 
and moderate angl es-of -attack) . 6 refs. 

Descriptors: ^AIRCRAFT ENGlNES--*Performance; fans 

Identifiers: WIND TUNNEL TESTS; VARIABLE INLET GUIDE VANE ; FREESTREAM 
VELOCITIES; NACELLE ANGLE -OF-ATTACK; FAN STALL 

Classification codes: 

653 (Aircraft Engines); 618 (Compressors & Pumps) 

65 (AEROSPACE ENGINEERING) ; 61 (PLANT & POWER ENGINEERING) 



15/5/8 (Item 8 from file: 8) 
DIALOG (R) Fi 1 e 8:Ei Compendex(R) 
(c) 2006 Elsevier Eng. info. Inc. All rts. reserv. 

03244010 E.I. Monthly No: EI72X048094 

Title: Study of flow phenomena in the impeller passage by using a 
singularity metnod. 
Author: reddy, Y. R.; kar, s. 

Corporate source: univ of Techno! , Loughborough, Leicester, England 

source: asme Pap 71-WA/FE-23 for meeting Nov 28-Dec 2 1971, 7 p 

Publication Year: 1971 

Language: ENGLISH 

Journal Announcement: 72x0 

Abstract: The vortex, the velocity, and the pressure distribution along 
the vane surfaces are calculated for two impellers, one having six vanes 
and the other 12 vanes. The vanes were of logarithmic shape with a blade 
angle of 30 deg and impeller inlet to exit radius ratio of 0. 6. All 
the foregoing quantities were calculated for five different flow 
coefficients from 0. 05 to 0. 25 in steps of 0. 05 for both the impellers 
. in the case of impellers . with 12 vanes , the flow phenomena were 
also calculated at a flow coefficient of 0. 16 so as to compare with the 
published results. 11 refs. 

Descriptors: *pumps, CENTRiFUGAL--*lmpellers; FLOW OF fluids-- 
Measurements; mathematical instruments 

classification Codes: 

618 (Compressors & Pumps); 631 (Fluid Flow & Hydrodynamics); 921 
(Applied Mathematics) 

61 (PLANT & POWER ENGINEERING); 63 (FLUID DYNAMICS & VACUUM TECHNOLOGY) 
; 92 (ENGINEERING MATHEMATICS) 



15/5/9 (Item 9 from file: 8) 
dialog (r) Fi 1 e 8:Ei compendex(R) 
(c) 2006 Elsevier Eng. Info. inc. All rts. reserv. 

0000995634 E.I. No: 19580002395 
Title: Effect of housing design on blower performance 
Author: Brandt, E.3. 

Source: Electrical Manufacturing v 60 n 5 Nov 1957 ( New York, NY United 
States), p 116-121 

Publication Year: 1957 
Language: English 

Document Type: JA; (journal Article) 

Abstract: Analysis of laboratory test data on variations in scroll shape 
and diffuser angle , housing width (with respect to wheel width ), 
and effect of such variations on performance of blowers using single-inlet 
centrifugal impellers of squirrel cage type. 
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Publication Date: March 2002 country of Publication: USA 
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Abstract: The short-scan case in fan -beam computed tomography 
requires the introduction of a weighting function to handle redundant data. 
Parker introduced such a weighting function for a scan over pi plus the 
opening angle of the fan . in this article we derive a general class of 
weighting functions for arbitrary scan angles between pi plus fan 

angle and 2 pi (over-scan). These weighting functions lead to 

mathematically exact reconstructions in the continuous case. Parker weights 
are a special case of a weighting function that belongs to this class, it 
will be shown that Parker weights are not generally the best choice in 
terms of noise reduction, especially when there is considerable overscan, 
we derive a new weighting function tnat has a value of 0.5 for most of the 
redundant data and is smooth at the boundaries. (11 Refs) 
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Title: Laser Doppler anemometer measurements upstream and downstream of an 
axial flow rotor cascade of adjustable stagger 
Author(s): vad, J.; Bencze, F . 

Author Affiliation: Dept. of Fluid Mech., Tech. Univ. Budapest, Hungary 
Conference Title: Proceedings 9th international Conference on Flow 
Measurement. FLOMEKO'98 p. 579-84 
Editor(s): Delsing, J . 
Publisher: ITF, Kista, Sweden 
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Treatment: Experimental (X) 

Abstract: When an axial fan is built in a ventilation system, the flow 
rate and pressure rise requirements laid by the system often differ from 
the parameters for which the fan is designed . in such cases , a widely 
used method for tuning fan performance with system requirements is the 
appropriate adjustment of the stagger angle of rotor blades. Fans are 
expected to operate at a high hydraulic efficiency even for off -design 
stagger angles. This paper presents three-dimensional laser Doppler 
anemometer (LDA) measurements carried out upstream and downstream of an 
isolated axial fan rotor, for design and off-design stagger angles. The 
measured flow fields were studied in detail. Based on the measurements, 
design guidelines were sketched out for retaining high efficiency even in 
the case of a possible stagger adjustment. (13 Rets) 
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UNIVERSAL DECIMAL CLASSIFICATION: 621 . 51+621 . 61/ . 63 

LANGUAGE: Japanese COUNTRY OF PUBLICATION: Japan 

DOCUMENT type: conference Proceeding 
ARTICLE type: Short Communication 
media type: Printed Publication 

abstract: A cool i ng fan was designed using a system based on computational 
fluid dynamics (CFD) and numerical optimization. Commercial CFD 
software (star-cd) with an in-house automatic grid generator was used. 
A simulated annealing algorithm and response surface method using 
neural network for numerical optimization were also used to maximize 
fan efficiency and minimize casing height . calculations show 
that optimized fans were more efficient and the casing height could 
be reduced, demonstrating that the system can be used to design more 
efficient and compact fans. A further finding was that there was a 
trade-off between fan efficiency and casing height . (author 
abst.) 

DESCRIPTORS: axial flow blower; optimization; automatic design; technology 
development; computational fluid dynamics; optimization method; 
performance evaluation; optimum design; neural network; response 
surface methodology 
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JOURNAL NUMBER: S0391BAM ISSN NO: 0385-8839 
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language: Japanese . country of publication: Japan 

DOCUMENT TYPE: Journal 
article type: original paper 
MEDIA TYPE: Printed Publication 

ABSTRACT: An optimum casing shape determination method was introduced by 
clarifying the effects of volute casing shapes in which kinetic energy 
of flows of impellers is converted to static pressure on the blower 
characteristics. An numerical analysis (CFD) using pressure 
distribution measurement in the casing, a turbulence model, and a high 
Reynolds number type .kappa.-. EPSILON. model was conducted using two 
types of impellers with different characteristics and magnifying 
angles , the largest volute angle, and 21 types of casings with 
different width . This paper shows that blower characteristics 
become the best at casing magnifying angles of about 6.5 degrees, and 
that efficiency becomes the biggest in a region in which casing outer 
edge static pressure is ci rcumferentially unified, because kinetic 
energy obtained from impellers is efficiently converted to static 
pressure, in addition, it was also confirmed that a stagnation point 
exists at a tongue tip part near the maximum efficiency point flow 
rate. 
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abstract: Estimation of turbulent noise level with L-weighting and 
A-weighting functions was proposed to a centrifugal fan without 
scroll casing . The validity of these formulae was examined 
experimentally in respect to the effects of parameters; inlet/outlet 
area ratio of impeller and five fan types. The agreement between the 
measured and the predicted values of the width of wake and the mean 
relative velocity was satisfactory. Moreover the experimental values of 
the overall turbulent noise with L-weighting and A-weighting functions 
agreed well with the predicted values. Finally, the effects of slip 
factor and the inlet/outlet area ratio of the impeller on the 
relative velocity, the width of wake, the sound pressure level and 
the specific noise level are shown, (author abst.) 
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DOCUMENT TYPE: Conference Proceeding 
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abstract: The design technique of multi-blade fan using in air conditioner 
of auto-mobile has been well established. On the other hand, the 
requirements in functions of air conditioner, such as amenity, 
quiestness, high performance, space saving and so on, are increasing, 
in order to respond to the requirements, new challenges in fan design 
by means of numerical analysis or experimental techniques developed 
recently are needed. Piv is one of the most useful technique for 
experimental analysis of flow field in fan. The fundamental technique 
of Piv measurements of flow in a multi -blade fan has been established 
by the authors, in this report, the technique is applied to analyze 
flow in a multi -blade fan with a small size scroll casing , which 
was designed for space saving, (author abst.) 
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Solar grids were fabricated by cutting perforated aluminum sheets to fit 
the window wells of the test site home. The sheets were coated on the back 
(rough side) with a flat black oil-based paint. Low power air blowers were 
fabricated from 3 volt permanent magnet dc meters plus squirrel cage 
blower wheels 3'' wide by 1 1/2" dia. Bennets for these air blowers 
were fabricated from plastic containers , the lid of the container 
serving as a mounting plate for the small dc meters. Heavy duty tension 
rods were used to hang the solar grids in the kitchen, living room, and 
bedroom of the test site home. Testing included collecting temp, data vs 
time of day, also blower speed, cell voltage and current. Results indicate 
that the system performed as anticipated after the larger size blowers 
were instal led. Results obtained from east facing windows were better than 
expected since only south facing windows were considered in the proposed 
program. (ERA citation 10:027258) 
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Journal: ASHRAE transactions, 2002, 108 (p. 2) 803-810 

ISSN: 0001-2505 Availability: INIST-6377 B; 354000108463770790 

No. of Refs. : 15 ref . 
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indoor air quality is currently addressed in the design process primarily 
through prescriptive building codes based on specified flow rates. However, 
a contaminant-based design approach opens the door to design innovation, 
offering opportunities for improved indoor air quality, energy 
conservation, and reduced environmental impact. This paper discusses 
current design approaches and some possibilities for the future of 
contaminant-based design. Techniques and modeling approaches that could be 



used today are demonstrated using examples from a case study building. A 
multizone network airflow model is used to simulate airflow rates, pressure 
relationships, and contaminant transport. These simulations are utilized to 
specify minimum ventilation rates to control non-occupant-relatedcontaminan 
ts for a system with carbon dioxide demandcontro I . Contaminant buildup 
during an overnight shutdown is also studied, and strategies for a 
pre-occupancy purge are developed. The model is also used to size an 
exhaust fan to negatively pressurize an enclosure housing a 
biological process. The design is then re-evaluated based on experimental 
measurements of envelope airtightness and contaminant emissions that were 
conducted in the building. The case study identifies the critical, or 
"design, " conditions that must be addressed, discusses strategies that 
could be used to meet them with contaminant-based design, and considers the 
role that available measurements can take. 

English Descriptors: ventilation; Air conditioning; Multizone air 
conditioning; Air quality; indoor pollution; Modeling; Fan; Pressure 

French Descriptors: ventilation; Condi tionnement air; Condi tionnement 
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velocity profiles outside the rotor of four squirrel cage fans are 
measured in order to calculate their local slip factors. They show that 
the fluid exit angle from the rotor and the blade outlet angle of such 
fans are very different, inlet configuration and volute spread angle both 
affected the direction of the flow out of the rotor and hence the slip 
factor. The general understanding in centrifugal turbomachines is that more 
energy transfer per unit mass is equivalent to a larger tangential 
component of velocity and therefore a larger slip factor, in squirrel cage 
fans a small slip factor results from a large radial velocity component out 
of the rotor. This gives a larger volumetric flowrate with no sensible head 
loss. The advantages of a large incidence angle and a large deviation mean 
that flow adherence to the blades is not always a prime design criterion in 
such fans. 
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abstract: A major European producer of automotive cooling system 
components has successfully overcome the shortcomings of 6/6 resin in its 
design of a large cooling fan housing . The large size of the 
cooling part and the tolerances between fixing points demanded higher 
performance than could be delivered by a standard glass-fiber reinforced 
grade, such as resin 6/6. After working on the problem, engineers at Th. 
Bergmann Kunststoffwerk GmbH--a business unit of M.A. Hanna of Cleveland, 
Ohio--and the company's manufacturing site in Barbastro, Spain, came up 
with Bergamid PA66 compound. This compound is a tailor-made material that 
incorporates glass fiber and mineral fillers to satisfy the various 
requirements, in tests, the resin demonstrated superior stiffness and 
reduced warpage when compared to competitive materials. The key to success 
was partnership with the customers in question and the ability of M.A. 
Hanna to customize the material to meet their requirements. 
descriptors: Automobi 1 es--Heati ng , cooling, etc; Nylon--Molding; Fans 
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ABSTRACT: 

The design and testing of a 400 mm diameter contra-rotating fan unit was 
undertaken to study the flow behavior through the contra-rotating fans, and 
to find ways and mean of improving their design and performance. The 
performance characteristics of the two-fan unit have shown that large 
overall stall margins can be achieved. Also, the effect of axial gaps 
showed that at the design speed combination best performance was observed 
at an axial gap of 50 % of the 1st Fan chord. Studies on the 2nd fan exit 
flow field, performance characteristics of individual fans and casing 
boundary layer development have been made, significant performance 
enhancement is observed with serration on 2nd fan rotor blade surface, 
when casing boundary layer suction is employed in between the two blades, 
the 2nd fan exist flow shows better uniformity and increased total pressure 
at all radii. However, to obtain a large operating range, careful 
optimization of the 2nd rotor blade design would be required, taking into 
account peculiarities shown by the present study in variation of deviation 
and exit flow angles of the individual fans , and casing boundary 
layer development with increased axial pressure gradient. 
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The snort-scan case in fan -beam computed tomography requires the 
introduction of a weighting function to handle redundant data. Parker 
introduced such a weighting function for a scan over (pi) plus the opening 

angle of the fan . in this article we derive a general class of 
weighting functions for arbitrary scan angles between (pi) plus fan 

angle and 2 (pi) (over-scan). These weighting functions lead to 
mathematically exact reconstructions in the continuous case. Parker weights 
are a special case of a weighting function that belongs to this class, it 
will be shown that Parker weights are not generally the best choice in 
terms of noise reduction, especially when there is considerable overscan, 
we derive a new weighting function tnat has a value of 0.5 for most of the 
redundant data and is smooth at the boundaries, (copyright) 2002 American 
Association of Physicists in Medicine. 
PACS: *87.59.Fm, 42.30.wb, 07. 50. Hp 
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featured review, \par\noi ndent in this remarkable and in some ways 
definitive paper, the authors characterize the behavior of radial limits 
$Rf(\theta)=\lim\sb {r\to0\sp +}f (r\cos\theta, r\sin\theta) ,\ 
{-\alpha}<\theta<\alpha$, for solutions of the capillary problem (1) 
$\nabla\cdot Tf=\kappa f+\lambda$ in $\Omega,\ \nu\cdot Tf=\cos\gamma$ on 
$\partial\0mega,\ Tf=\nabla f/\sqrt{l+\vert \nabla f\vert \sp 2}$, in a 
two-dimensional domain $\0mega$ with a corner point 

${-\alpha}<\theta<\alpha$. Here $\kappa$ and $\lambda$ are constants, $\nu$ 
is an exterior unit normal, and $\qamma$ is the "contact angle 1 ' on 
$\partial\omega$, prescribed as a function of distance $s$ from the vertex 
$0$. It can happen that no such radial limit exists for any $\theta$ in 
that range, as the authors demonstrate. However, they give natural 
conditions ensuring the existence and also the continuity of $Rf (\theta)$, 
and providing a priori information on possible behavior, in a case of 
principal interest, for which there exist $\lim\sb {s\to0+}\gamma\sp 
\pm(s)=\gamma\sb 0\sp \pm\ne0,\pi$, it is shown that there are fans of 
constant radial limits adjacent to each corner side, and explicit estimates 
are obtained for the size of the fans (in some cases , a "central 
fan covering a half space and separated from the boundary fans by fans 
of monotone change can also exist). These estimates are later used in some 
striking ways; notably, conditions are given under which the fans overlap, 
thus ensuring continuity at $0$. These conditions are identical to the ones 
obtained by another procedure in a joint work of J. T. Chen, E. Miersemann 
and the reviewer ["Capillary surfaces in wedge domains 11 , in preparation]. 
It is not yet known whether the conditions are sharp. 

The demonstrations for the theorems are somewhat technical, being based 
in part on estimates for conformal parametrizations and in part on blow-up 
procedures; the reviewer is inclined to the view that these are the initial 
proofs of beautiful theorems, and they will eventually be superseded by 
more perspicuous ones. The statements and demonstrations are, however, very 



carefully presented, with scrupulous attention to detail. 

The paper is perhaps as important for questions to which it calls 
attention as for those it answers. Notably, no general conditions are 
offered under which a central fan will appear. The paper does contain an 
example in which such behavior occurs, although that is not explicitly 
stated in the text. It is Example 2 on p. 184, in which the authors seem to 
be heading in that direction but do not complete the reasoning; some 
sentences may possibly have gone astray in the galleys. Because of symmetry 
the same limits are obtained on both sides of the vertex, thus excluding 
the cases $D$ and $1$. According to Theorem 1 and the particular 
construction , the only case possible is $di$, which entails a central 
fan . 

Additionally, the necessary conditions for continuity of $f$ at the 
vertex, and the possible behaviors when $\gamma\sp \pm\sb 0=0$ or $\pi$, 
remain open questions, as does the question of finding general asymptotic 
expansions at the vertex points. This last question was settled by 
Miersemann [Pacific 3. Math. 157 (1993), no. 1, 95--107; MR 93m:35039] for 
' subcritical 1 ' opening angles (the singular case, not addressed in the 
present paper) in 'positive 1 ' gravity fields. To the reviewer's knowledge, 
all other cases remain open. 

The sufficient conditions obtained for continuity of $f$ require 
$\alpha<\pi/2$. if $\alpha>\pi/2$, general sufficiency conditions are yet 
to be established, in the example mentioned above, $\alpha>\pi/2$ and $f$ 
is discontinuous at the vertex, although the prescribed data are constant. 

unfortunately, due to a printer's error, the figures appear without 
captions and labels; this error is rectified in the correction (cited in 
the heading of this review). 

The results of the paper relate closely to and complement independent 
work by P. Concus and the reviewer [SIAM 3 . Math. Anal. 27 (1996), no. 1, 
S6--69; MR 96m:76006] and by the reviewer [calc. Var. Partial Differential 
Equations 4 (1996), no. 4, 305—322; MR 97f:53005]. 

in a later work [Z. Anal. Anwendungen 15 (1996), no. 4, 819--850; MR 
97m: 53011], the authors carry the investigation further, with estimates on 
the rate of approach to the limit values. 
Reviewer: Finn, R. (1-STF) 
Review Type: Featured review 
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11015183 E.I. No: EIP06209875634 

Title: Study of wetting in an asymmetrical vane-wall gap in propel! ant 
tanks 

Author: Chen, Yongkang ; collicott, Steven H. 

Corporate source: Mechanical and Materials Engineering Department 
Portland State university, Portland, OR 97207-0751, united States 
Source: aiaa Journal v 44 n 4 April 2006. p 859-867 
Publication Year: 2006 
CODEN: AIAJAH ISSN: 0001-1452 
Language: English 

Document Type: da; (Journal Article) Treatment: T; (Theoretical) 
Journal Announcement: 0605W4 

Abstract: wetting of an asymmetrical vane-wall gap geometry is 
investigated. The geometry is common in vane-type liquid propellant 
management devices. Critical wetting conditions are determined by applying 
the method by concus and Finn (concus, P., and Finn, R. , "On capillary 
Free Surfaces in the Absence of Gravity," Acta Mathematica, vol. 132, 
1974, pp. 177-198). The critical wetting condition is expressed in terms of 
critical contact angle as a function of gap size, with the vane thickness 
and obliquity angle as relevant parameters, it is found that the increase 
of both the vane thickness and the obliquity angle improves the critical 
wetting conditions. The analytical results are confirmed with Surface 
Evolver numerical computations, which also provide graphical descriptions 
of capillary surfaces. Results from drop tower experiments confirm the 
analysis and also reveal that the advance rate of the meniscus tip 
decreases with the gap size when other parameters are fixed, copyright 
copy 2005 by Purdue university. 16 Refs. 
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Capillarity; Contact angle; Numerical methods 
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Title: CFD thermal analysis and optimization of motor cooling fin design 
Author: Chen, Ya-Chi ; Chen, Bing-chung; Chen, Chung-Lung; Dong, Jimmy 
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corporate Source: Applied computational Physics Rockwell scientific 
Company, Thousand Oaks, CA 91360, united States 

Conference Title: 2005 ASME Summer Heat Transfer Conference, HT 2005 

Conference Location: san Francisco, CA, united States conference Date: 
20050717-20050722 

Sponsor: ASME Heat Transfer Division 

E.I. Conference No.: 66315 

Source: Proceedings of the ASME Summer Heat Transfer conference 
Proceedings of the ASME Summer Heat Transfer conference, HT 2005 v 3 2005. 
Publication Year: 2005 
ISBN: 0791847314 
Language: English 
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Abstract: This study is focused on improving cooling performance of the 
housing fin for Total Enclosed Fan Cooled (tefc) motors, we conducted a 
sensitivity study on the motor housing fin to determine key design 
parameters and developed an optimization procedure. The goal is to use the 
optimizer to achieve an efficient design process for optimal fin design 
under specified operating conditions. Response Surface Methodology (RSM) 
was constructed out of the numerical data with multi-quadratics (MQ) as 
basis functions to predict the response. The RSM, in conjunction with 
generic optimization methods, was used to find the optimal fin design in 
the parametric design space. The parameter database was 
non-dimensionalized so that the optimizer can be applied to various motor 
frame sizes, compared with the original fin design, in some cases the 
optimal fin configuration reduces thermal resistance to heat convection 
from the fin surface by more than 50%. Copyright copy 2005 by ASME. 4 
Refs. 

Descriptors: ^Computational fluid dynamics; Optimization; Cooling; 
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Abstract: Capillary flow in microgravity in the vane -wall gap geometry 
in a cylindrical container is studied experimentally. The flow is of 
interest because it affects the performance of vane-type propel 1 ant 
management devices, in which the vane-wall gap geometry is common. 
Different flow regimes, previously reported for the capillary flow in 
cylinders of various cross-section geometries, are identified using the 
data obtained in the Purdue university 1.2-s drop tower. Effects of 
geometric parameters, contact angle, and liquid viscosity on the flow are 
studied, with emphasis on the Lucas-washburn flow regime. It is found that 
increases in gap size, liquid viscosity, contact angle, and vane edge 
bluntness decrease the capillary advance rate, while increases in the vane 
thickness and the vane obliquity angle enhance the capillary advance, in 
addition, some effort is made to gain insight into the interface profile 
with an approximate description. Copyright copy 2005 by Purdue university. 
17 Refs . 
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Title: Vortex-filament nature of reverse flow on the verge of rotating 
stall . 

Author: Chen, Y. N. ; Haupt, U.; Rautenberg, M. 

Corporate Source: Sulzer Brothers, Ltd, winterthur, Switz 

source: Journal of Turbomachinery v 111 n 4 Oct 1989 p 450-461 

Publication Year: 1989 

CODEN: JOTUEI ISSN: 0889- 504X 
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Document Type: JA; (Journal Article) Treatment: x; (Experimental) 
Journal Announcement: 9001 

Abstract: On the verge of rotating stall, very orderly reverse flow forms 
from the outlet of the rotor/ impeller along the casing /shroud toward 
the inlet in axial /centrifugal compressors (Koch, 1970; Haupt, et al . , 
1987). The experiment on a centrifugal compressor reveals furthermore that 
the reverse flow is composed of stable spiral vortex filaments. Their 
vorticity can be transferred to the inlet tip vortex, known as prerotation. 
The behavior of these vortex filaments is examined based on the fundamental 
research work on rotating bodies available in the literature. This result 
shows that the vortex filaments are composed of Taylor's vortex pairs, but 
with unequal vortex strengths within the pair. They form the transition 
range from a laminar to a turbulent three-dimensional boundary layer with a 
very steep tangential velocity profile. (Edited author abstract) 31 Refs. 
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Title: Water-pressure oscillations in volute casings of storage pumps 
Author: Chen, Y.N. 

Source: Sulzer Technical Review 1961 ( winterthur Switzerland), p 21-34 
Publication Year: 1961 
Language: English 

Document Type: JA; (Journal Article) 

Abstract: Pressure oscillation measurements in experimental storage 
pumps; calculations of oscillations in centrifugal pumps as related to 
number of diffuser and impeller vanes , dimensions of volute casing 
and speed of rotation; derivation of oscillation equations enabling pump 
design where pressure oscillations are greatly reduced. (Research Number) 
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An experimental investigation of stator induced unsteadiness on 
centrifugal impeller outflow. Discussion. Authors' closure 
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Document Type: P (Serial); C (Conference Proceedings) ; A (Analytic) 
Country of Publication: USA 
Language: English 

Detailed flow measurements were taken in a centrifugal turbomachine model 
to investigate the aerodynamic influence of the vaned diffuser on the 
impeller flow. The model consists of an unshrouded centrifugal impeller 
with backswept blades and a rotatable vaned diffuser, which enables a 
continuous variation of the vaned diffuser location with respect to the 
measuring points. Phase-locked ensemble-averaged velocity components have 
been measured with hot-wire probes at the impeller outlet for 30 different 
relative positions of the probe with respect to the diffuser vanes. The 
data also include the distribution of the ensemble-averaged static pressure 
at the impeller front end, taken by means of miniature fast response 
pressure transducers flush-mounted at the impeller stationary casing . 
By ci rcumferentially averaging the results obtained for the different 
circumferential probe locations, the periodically perturbed impeller flow 
has been split into a relative steady flow and a stator-generated 
unsteadiness. The results for the different probe positions have also been 
correlated in time to obtain instantaneous flow field images in the 
relative frame, which provide information on the various aspects of the 
diffuser vane upstream influence on the relative flow leaving the impeller. 
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Flow interaction between impeller and vaned diffuser for radial -bladed and 
60 deg C-backswept centrifugal impellers 

(Stroemungs-wechselwi rkung zwischen Laufrad und schaufeldiffusor fuer 
radial beschauf el te und 60-Grad-rueckgepfeil te Kreisel raeder) 
Chen, YN ; Hagelstein, D; Haupt, u; Rautenberg, M 
Thermische Stroemungsmaschinen: Turbokompressoren im industriellen Einsatz; 
Thermal Turbomachinery: Turbocompressors in industrial Use, Tagung, 
Hannover, D, 6.-7. Okt, 1998VDI-Berichte, vl425, nl, pp79-90, 1998 
Document type: conference paper Language: English 
Record type: Abstract 
ISBN: 3-18-091425-4 
ISSN: 0083-5560 

ABSTRACT: 

The experimental results reveal that the pressure variation in the 
semi-vaned space of the diffuser around the centrifugal impeller outlet is 
quite regular for the 60 degree-backswept impeller, but very irregular for 
the radial -bladed impeller despite the same condition of the entrance flow 
to both the impellers. The inlet edge of the blade of the radial -bladed 
impeller reacts on this irregularity at the outlet with very strong 
vibration, thus indicating a backward coupling from outlet to inlet. It is 
shown that this coupling mentioned is brought about by a momentary and thus 
impulsive reversal of the flow discharged by the radial-bladed impeller 
upon impinging on the vane of the diffuser. This impingement is favoured by 
the component of the intrinsic motion of the flow due to its backward 
curved path (Chen et al . , 1996). The flow around the outlet of the diffuser 
vanes is furthermore non-uniform owing to its asymmetrical discharge out of 
the diffuser. since the intrinsic motion of the discharged flow of the 60 
degree-backswept impeller is very weak, no such a backward coupling does 
take place. The favourable condition of the 60 degree-backswept impeller 
with respect to the radial-bladed one is further found to lie in the 
transition of the flow from the impeller as a rotating system to the 



diffuser in the inertial frame, whilst a high pressure field is formed in 
the transition zone for the former case, a field of intrinsic motion with a 
deteriorating vortex flow prevails there for the latter case. Then, this 
vortex flow and the accompanying intrinsic motion travel into the 
downstream vane channels, and render the flow incapable of resisting the 
propagation of the non-uniformity of the outlet flow of the diffuser vanes 
into the front of the inlet of the vaned diffuser, enhancing the impulsive 
reverse flow mentioned. Therefore, it is found that the total pressure loss 
of the flow travelling through the vaned diffuser is much higher for the 
case of the radial -b laded impeller than for that of the 60 
degree-backswept impeller. 
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ABSTRACT: 

The flow within the semi-vaned space of the diffuser of the centrifugal 
compressor is different by using either backswept or radial-bladed 
impellers according to the present investigation based on the experimental 
results obtained at the institute and found in the literature, it is shown 
that the secondary vortex low L (i.e. rotating in the same sense as the 
impeller revolution) dominates in the outlet section of the backswept 
impeller, whilst the intrinsic motion prevails in the outlet section of the 
radial-bladed impeller in addition to the vortex low L. This intrinsic 
motion is caused by the intense coriolis force due to radially arranged 
blades, when the flow out of the rotating system of the backswept impeller 
enters the inertial system of the vaned diffuser, the vortex low L out of 
the impeller is converted into the vortex high H just in the entrance 
region of the semi-vaned space due to the mechanism of the vortex 
compression according to the vortex dynamics. A very strong pressure peak 
and unsteadiness of the streamlines were measured on the shroud surface 
associated with a pressure jump due to this vortex compression. However 
this pressure jump acts as a stagnation on the downstream flow, so that a 
rather uniform-flow field with an enhanced pressure prevails in front of 
the vaned channel. Since the vortex low L of the impeller gains strength 
with the decrease of the flow rate, the pressure peak becomes stronger 
accordingly, in case of the radial-bladed impeller , no such a 
conversion does take place. The vortex low L of the impeller remains as 
vortex L in the semi-vaned space because of the influence of the intrinsic 
motion, but appearing close to the vane inlet edge instead of the immediate 
entrance region of the diffuser applied for the case of the vortex high of 
the 60 degree-backswept impeller. It is getting into the influence sphere 
of the potential field of the vane cascade. Not unsteadiness of the 
isobarlines appears on the shroud surface any longer. However, the flow 
field is rather non-uniform down to the throat region due to the vortex low 
L. 
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ABSTRACT: 

The aerodynamic behaviour of the rotating-stall cell of a centrifugal 
compressor with radial blading and vaned diffuser is investigated 
experimentally using two stagnation pressure transducers located parallel 
to eachd other on the opposing walls of the semi -vanel ess annular space 
between the impeller and the diffuser. The transducers are turned 
simultaneously step by step through an angle of 360 deg during the 
measurement, so that the flow field of both the forward and reverse flows 
and the swirl flow components can be detected in the stalled and the 
unstalled regions, it was shown in the previous papers of the authors (1991 
b) that the jet and wake in the flow of the blade channel in the normal 
operating range are cores of longitudinal vortices with opposite rotational 
sense. During rotating stall, the jet of a blade channel bends over the 
outlet edge of the blade and is converted into the wake of the neighbouring 
one to form a vortex loop around the blade in question. The swirling speed 
of this vortex loop (the vorticity) is measured to be about twice impeller 
speed for the present case . The vortex loops of the adjacent blades then 
join together to form a bubble, the stall cell, embodying the region of the 
stalled blades. 
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The author considers the periodic integro-differential competition system 
with infinite delays recently studied by M. Fan and K. wang [ZAMM z. Angew. 
Math. Mech. 81 (2001), no. 3, 197--203; \refmr MR1816321 
(2001m: 34159)\endrefmr] . using the method of coincidence degree, he obtains 
another set of sufficient conditions for the system to have positive 
periodic solutions. The results are better than those by Fan and Wang for 



the case when the fluctuation of the environment is small. 
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ABSTRACT 

problem TO BE SOLVED: To enhance silencing performance by increasing an 
enlarged angle from the intake upstream side of the impeller of a 
centrifugal fan toward the intake downstream side thereof. 

SOLUTION: The impeller 100 of a multiblade radial fan in which a plurality 
of radial vanes 103 is integrally connected together having intervals in a 
circumferential direction between a circular plate 101 and an annular plate 
102, is stored in a scroll type casing 1. The scroll type casing 1 has a 
logarithmic spiral enlarged shape represented by formula r=r(sub 
o) ,exp(.theta.tan(.theta. (sub s) + . alpha. z)) wherein r is the radius of a 
casing side wall measured from the center of the impeller, r(sub o) is the 
outside radius of the impeller , .theta. is an angle from a datum 
line, .theta. (sub s) is a standard enlarged angle = tan(sup -l)((Q/s)/v) , Q 
is the designed flow of blowing off wind of the impeller of a centrifugal 
fan, S is the outlet area of the impeller of the centrifugal fan, V is the 
designed circumferential speed of the periphery of the impeller of the 
centrifugal fan, .alpha, is a constant and z is a coordinate in a height 
direction in which a center in the height direction of the impeller is 
recognized as a cardinal point. 
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ABSTRACT 

PURPOSE: To make a centrifugal blower in small size and with high 

efficiency as well as give the casing a sufficient capacity to accomodate 
the driver unit etc. in its exterior framing by designing the blower's 

configuration with the aid of a special equation so that the flow from the 

outlet of impeller to the spiral casing will have the optimum 
condition. 



constitution: The outlet angle .beta, of an impeller 13 shall be chosen 
between 160 deg.-180 deg.. The dfficiency of a blower will be the maximum, 
the noise level the minimum, and blower can be made in small size on 
the condition that the characteristic parameter X, which is expressed as 
above the illustration, is within an extent of -0.6--0.4, where A: Outlet 
area of impeller 12, b: Sectional area of throat 16 of spiral casing , 
.alpha.: Angle at outlet of impeller 12 formed from absolute flow speed 
to circumferential direction, .lambda.: Mean diffusive angle of spiral 
casing 1 with respect to circumferential direction, R(sub 2): Radius of 
outlet of impeller 12, and L: Distance from tongue tip 19 of spiral 
casing to discharge hole 17. Besides this, the casing shall be capable to 
accomodate a driver motor, auxiliary apparatuses, etc. in its exterior 
framing, that will provide possibility for staking transport without any 
restriction when the blower is to be stored or carried. 
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ABSTRACT 

purpose: to make a centrifugal blower in small size and with high 
efficiency by application of the diffusion theory, with which the flow from 
the outlet of impeller of a multivane blower to the spiral casing is 
considered as a divergent flow, and by using an equation to determine the 
configuration of this part. 

constitution: The outlet angle .beta, of an impeller 3 of multivane 
blower shall be chosen between 160 deg. -180 deg.. The configuration from 
the outlet of impeller 2 to the spiral casing 1 is designed so that the 
characteristic parameter x, which can be expressed as above the 
illustration, will be in an extent of -0.6--0.4, where A: Outlet area of 
impeller 2, B: Sectional area of throat 6 of spiral casing , .alpha.: 

Angle at outlet of impeller 2 formed from absolute flow speed to 
circumferential direction, .lambda.: Mean diffusive angle of spiral casing 
1 with respect to circumferential direction, R(sub 2) Radius of outlet of 

impeller 2, and L: Distance from tongue tip 9 of spiral casing to 
discharge hole 7. According to this design, the divergent flow from the 
outlet of impeller 2 to the spiral casing 1 wil 1 have the optimum 
condition and the efficiency of the blower can be greatly enhanced. 
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Method for determining shape of scroll cage for forward-curved 
centrifugal blower wheel used in air conditioner, involves plotting 
scroll cage profile on polar coordinates starting at blower cut-off 
end, using calculated polar angle 
Patent Assignee: CHEN Y (chen-i) 



inventor: CHEN Y 

Patent Family (1 patents, 1 countries) 
Patent Appl i cati on 

Number Kind Date Number Kind Date update 

US 20050096767 Al 20050505 US 2003701206 A 20031104 200539 B 

Priority Applications (no., kind, date): US 2003701206 A 20031104 

Patent Details 

Number Kind Lan pg Dwg Filing Notes 

US 20050096767 Al EN 12 6 

Alerting Abstract us Al 

novelty - The method involves calculating the polar angle between the 
radial line from the center of blower wheel to the blower cut-off end and 
the radial line from the center of wheel to the discharge point of scroll 
cage , using parameter indicating the radius of blower circle and 
distance from center of wheel to discharge point. The scroll cage profile 
is plotted on polar coordinates starting at cut-off end, using calculated 
angle. ■ 

USE - For determining shape of scroll cage for forward-curved 
centrifugal blower wheel used in air conditioner. 
advantage - Enables providing a scroll cage optimally designed within 

given geometry constraints to minimize losses when dynamic energy of air 
eing circulated is converted to static energy in the scroll cage. 
description of drawings - The figure shows the flowchart scroll cage 
shape determination process. 

Title Terms/index Terms/Additional words: method; determine; shape; scroll 
cage; forward; curve; centrifuge; blow; wheel; air; condition; plot; 

PROFILE; POLE; COORDINATE; START; CUT; END; CALCULATE; ANGLE 
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Separator assembly for vacuum cleaner, has body including longitudinally 

extending vanes with each vane presenting curved flow surface 
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Alerting Abstract us Al 

NOVELTY - A separator assembly has body including longitudinally 
extending vanes spaced apart from one another. Each vane has first and 
second ends that are interconnected by an angled flow surface for increased 
particulate separation as the body rotates. 

description - A separator assembly comprises an annular housing having an 
open upper end defined by an upper lip (44), a bottom portion (46), and a 
body (34) extending between the lip and bottom portion. The housing is 
operable to rotate at a longitudinal axis to generate a centrifugal force 
to be applied to ingested fluid. A fluid intake formed within the body 
draws the ingested fluid with particulates into an interior space within 
the housing. A fluid exhaust expels fluid and particulates upwardly from 
the interior space through the open upper end. The body includes 
longitudinally extending vanes (38) spaced apart from one another to define 
the intake. Each of the vanes has a first end connected to the upper lip 
and a second end connected to the bottom portion. The first and second ends 
are interconnected by an angled flow surface for increased particulate 
separation as the body rotates about the axis of rotation. 

independent claims are also included for the following: 

1. a vacuum cleaner comprising a housing , a motor, a fan for 
generating a vacuum airflow through an air intake port in the housing, 
and a separator for separating dust and dirt particulates entrained in 
air ingested through the intake port; and 

2. a method of separating particulates from fluid ingested into a vacuum 
cleaner, comprising drawing fluid having particulates into a vacuum 
cleaner housing, drawing the fluid and particulates into a water bath, 
drawing fluid and remaining particulates to and outer surface of a 
separator, separating particulates from the fluid via a curved flow 
surface, increasing fluid flow inside the separator with secondary 
particle impacting vanes, and expelling the remaining minute 
particulates from the separator via an exhaust. 

USE - For a vacuum cleaner for household use. 

advantage - The assembly effectively separates fine dust and dirt 
particulates from the intake air. It reduces foaming caused by the addition 
of cleaning chemicals and fragrances to the water bath, and increases 
airflow so that separation can be increased more efficiently. 

description of drawings - The figure shows an elevational perspective 
view of a separator. 

34 Body 

38 vanes 

42 Secondary particle impacting vanes 
44 Lip 

46 Bottom portion 

Title Terms/index Terms/Additional words: separate; assemble; vacuum; clean 
; body; longitude; extend; vane; present; curve; flow; surface 
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Alerting Abstract ...a vacuum cleaner comprising a housing , a motor, a 
fan for generating a vacuum airflow through an air intake port in the 
housing, and a. . . 

Technology Focus 

...separator by presenting a side surface defined by at least one arc 
extending along the length of each of the vanes . Each curved surface 
has a similar radius of curvature so that proximal vanes are nested to 
each other. The longitudinally extending vanes are angled to the axis 
of rotation. Anti-foaming mechanism are integrated within the housing . 
secondary particle impacting vanes (42) are formed within the bottom 
portion for trapping particulates within the housing. 



Original Publication Data by Authority 



Original Abstracts: 

A vacuum cleaner apparatus includes a housing, a motor disposed within the 

housing and having an output shaft, and a fan coupled to the output 

shaft for generating a vacuum airflow through an air intake port... 

...A vacuum cleaner apparatus includes a housing, a motor disposed within 
the housing and having an output shaft, and a fan coupled to the output 
shaft for generating a vacuum airflow through an air intake port... 
Claims: 

...claimed is:<b>l</b>. A vacuum cleaner apparatus comprising:a housingja 
motor disposed within said housing and having an output shaft;a fan 
coupled to said output shaft for generating a vacuum airflow through an air 
intake port. . . 
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Scroll type casing for centrifugal fan - has extended part whose 
extension angle increases facing from suction upstream to suction 
downstream and governed by following equation 

Patent Assignee: TOTO LTD (TTOC) 
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Alerting Abstract jp a 

The casing includes an extension part with an extension angle which 
increases facing from suction upstream to suction downstream. The following 
equations govern the shape of extension part r=ro exp ((THETA) tan ((theta) 
c+(alpha)z;) (theta)c=tan raised to -1 ((Q/s)/v) in the above equation for 
z suction upstream side of the impeller is assumed to be negative and 
suction downstream side of impeller is assumed to be positive. 

r being radius from impeller centre to casing side wall, ro being 
impeller outer radius , (theta) being angle from reference line, 
(theta)c being standard extension angle, Q being design flow quantity, S 
being height from exit to impeller , v being impeller design 
peripheral velocity, z being height direction co-ordinates based on 
impeller 's centre of height direction, (alpha) is a constant 

advantage - Reduces noise of centrifugal fan. 

Title Terms/index Terms/Additional words: scroll; type; casing; centrifuge; 
fan; extend; part; angle; increase; face; suction; upstream; downstream; 
govern; follow; equate 
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Scroll type casing for centrifugal fan - 
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Calculation and precision processing of cardiocle and expanded cardioid 
casing curved surfaces for eccentric rotor vane pumps - using given 
formulae for x and Y cartesian coordinates, and polar coordinates 
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Alerting Abstract wo Al 

A typical vane type pump comprises an eccentric rotor within which are a 
series of vanes sliding in slots and spring loaded to bear continuously on 
the inside of the casing. The design and manufacture of such a pump would 
be simplified if it was possible to use solid fixed length vanes with 
no requirement for separately maintaining vane contact with the casing 
using springs. 

To control the accuracy of the machined casing inner surface and thus 
to allow the vane edge to match surface curvature no matter what the 
rotation angle or eccentricity may be. The equation (A) for cardiocles and 
(B) for expanded cardioids, is given, and these represent the curves drawn 
by movement of fixed vanes in an eccentric rotor vane pump. 

USE/ADVANTAGE - For mass mfr of large sized pumps of one metre or larger 
diameter. Improved manufacturing accuracy allowing considerable 
simplification of pump detailed design, using CNC techniques. 
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The machine rotor (11) eccentrically placed in the housing (1) has 
numerous vanes (13) guided in grooves (12) in the rotor for radial 
movement. The vanes , rotor and housing define chambers (14) for 
transferring a fluid medium from an inlet (15) opening to an outlet (16) 
opening. 

The vanes are guided by at least one guide means (17,18) which runs along 
a guide race (19; in the housing. The guide race and/or housing edge are 
shaped so that the radially distal end of each vane follows the interior 
contours of the housing . 



use/advantage - The sliding vane machine can run faster and be made 
larger without vane / housing friction and wear causing maintenance 
problems. 

Title Terms/index Terms/Additional words: slide; vane; machine; reduce; 
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...an inlet opening (15) in the housing (1) to a delivery opening (16) in 
the housing , the movement of each of the vanes (13) relative to the 
rotor (11) being guided by means of at least one guide... 

...the rotational axis (8a) at the rotor (11) and the interior 
circumferential surface of the housing (1), c = the length of the vane 
(13) from the center of the guide means (17,18) for that vane to the... 

...of the guide race (19), b = the radius of the guide race (19), which is 
circular , phi = the angle between the radius of the rotor (11) at its 
point of contact with the inside of the housing... 

...an inlet opening (15) in the housing (1) to a delivery opening (16) in 
the housing , the movement of each of the vanes (13) relative to the 
rotor (11) being guided by means of at least one guide... 

...in a plane perpendicular to the rotational axis (8a) of the rotor 
(ll)C=the length of the vane (13) from the center of the guide means 
(17, 18) to the radially distal end 
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Seed head comb unit - has comb implement in form of rim with inner impeller 
and clamp and conveyor elements on upper surface 
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The comb unit, especially for a flax harvester, consists of a clamp 
conveyor (1) in the form of two adjacent belts, and a rotary comb 
implement. The comb implement is in the form of a rim (3), mounted on a 
shaft and with its upper surface equipped with clamp and conveyor elements. 

The rear section of the rim is covered by a curved and spring loaded 
vane (7) of the same radius as the rim, and both the rim and vane are 
set at an acute angle to the clamp conveyor. The interior of the rim 
contains an impeller (5), and the rim is enclosed in a casing (6). as the 
vane is spring loaded, the width of the comb slit is varied in 
accordance with the thickness of the flax stem strip fed into the comb 
unit. 

advantage - Gives more reliable operation and improved performance. Bui . 
41/7.11.90 @(2pp Dwg.No.2/2)<a 
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